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Application of Hydraulic Power to Mercurial Pumps. 313 
Another formula seems also probable, and indicates better 
what may be called the llne of least resistance in the molecule 
in the quadrivalid or tetravalent oxygen 
0 :As - ,  ~ r~/As :O 
0=As/ ' - '=='- ' \As=0- 
The Professor also states quite dearly his opinion that valency 
is a whole number; and it is pleasing to quote that, in point- 
ing out that chemists were investigating relations of consti- 
tution and atomic linking formerly regarded as subjects which 
could never be properly investigated, he adds:--"At the 
present ime we consider this research difficult, but we have 
nmnerous proofs in the results which we have already gained 
that it is not only capable of solution, but that it also affords 
a very fruitful field tbr the spirit of investigation." It is to 
hot)eci that some of the remarkable compounds discussed in 
these papers will be carefully and minutely examined--J. F. It. 
XL. The Application of Hydraulic Power to 3lereurial 
.Pumps. 1Jy FREDERICK J. SMITH, M.A., Millard Lecturer, 
Trinity College, Oxford% 
I N the mercurial pump of the TSpler type, a cistern of mercury has to be lifted periodically through about four 
feet. ]n a form of mercurial pump of this family, devised by 
the author of the paper, the receiver of the pump has been 
made very large in comparison with the vessel to be exhausted~ 
in order that the time of exhausting may be diminished as 
ranch as possible. The large size of the receiver, holding, as 
it does, nearly 40 lb. of mercury, increased the utility of the 
pump greatly, while it added nmeh to the labour of working it. 
In order to reduce all manual labour to a minimum, the pump 
has been made self-acting by the addition of an hydraulic 
motor, having a 4-foot stroke, controlled by a side-valve similar 
to the D-valve of a steam-engine : this valve is actuated by an 
auxiliary motor and valve, acted on by a projection fi'om the 
end of the main piston. The figure shows the disposition of 
the pump and motor : the motion is quite smooth, and suitable 
for the work to be done, the motion at the end of the stroke 
being automatically checked. The cylinder is made of thick- 
drawn brass tube, the flange being brazed on. 
Description of figure :---A is the cylinder, t t  the valves, 
K the inlet of the water. The cistern of mercury is attached 
* Communicated by the Author ; being abstract of a paper read before 
the Ashmolean Society~ Oxford. 
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314 Application of Hydraulic Powe~' to Mercurial PumTs. 
to the head of the piston by means of a leather band, I, which 
passes over a pulley. A flexible tube, T T, connects this to 
the globe C. The tube D F leads to the drying tubes and 
vessel to be exhausted. E is a barometer-gauge dipping into 
the cistern J, which can be adjusted by means of a screw, so 
"4 
1¢1 
% 
that the level of the mercury can be brought o the bottom 
of the scale, G. ]K L is a full-sized section of the glass-faced 
valve at the top of the globe C. A projecting arm from the 
piston embraces a long rod which actuates the valves of the 
motor. 
The framework is not shown, for the sake of clearness. 
XLI. On some Electrical Phenomena provoked by Radiation. 
_By Professor A. RIGHI * 
I N seeking for an explanation of the phenomena recently described by Hertz t, by E. Wiedemann and Ebert $, and 
by Hallwaehs §, I was led to study the action of light on 
Preliminary notice communicated by the Author, having been read 
before the R. Ace. dei Lincei~ March 4, 1888. 
t Wied. Ann. xxxi. 1887, p. 983. 
~t Ibid. xxxiii. 1888~ p.241. 
§ Ibid. xxxiii. 1888, p. 301. 
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